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Abstract
In this study, 418 Masters Ski Tournament participants were involved in a self-administered questionnaire survey 
(collection rate of 58.3%). The analysis clarified the status of the participants’ physical and mental health and examined 
the correlation between psychosocial factors and the participants’ activities. The results were as follows:
1) The skiers’ were overall physically healthy and only 2%–4% of them faced difficulties while performing activities in 
their everyday lives.
2) More participants in the Masters Ski Tournament had favorable health as compared with the participants in the 2010 
Comprehensive Survey of Living Conditions.
3) Support to improve one’s sense of coherence (SOC) was effective for the participants with poor mental and physical 
health.
4) The characteristics of people with high SOC scores were that they were elderly people who had retired from their jobs 
and had future dreams or goals related to the Masters Ski Tournament.
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1.  Introduction
Japan’s progression to being an aged society has led 
to the recognition of the significance of maintaining 
health throughout one’s lifetime, and thus, the number 
of middle- and old-aged practitioners of lifetime sports 
has increased. Under these circumstances, the Masters 
Sports Tournament has started holding a variety of 
events, and many people participate in it. Japan’s Masters 
Sports Games have held 13 competitions in sports like 
tennis, skiing, swimming, and track and field, and the 
organization manages these competitions systematically.
It appears that Masters Sports are becoming an important 
means to keep participants healthy by maintaining or 
improving their bodies’ functionality, including both 
their physical and mental health. Moreover, it is also an 
important means of increasing the participants’ quality 
of life by improving their sports skills and ambitions, 
allowing them the fun of a competition, and giving them 
a reason to live.
Previous studies on Masters Sports have examined the 
sense of value and participation felt by the participants. 
To do this, these studies brought up the current status of 
activities and issues8,7,9 or sports that are popular, such as 
swimming3 or track and field.10,11 However, there has hardly 
been any research related to the Masters Ski Tournament, 
which is seeing an increasing number of people practicing 
the sport5. Thus, in order to offer diversified support for the 
health maintenance of middle and advanced age people, 
it is essential to empirically examine the correlation 
between the Masters Ski Tournament and participants’ 
socio-economic attributes, the status of their activities, 
and the condition of their mental and physical health.
Therefore, this study aims to clarify the status of the 
physical and mental health of the Masters Ski Tournament 
participants, who were registered with the Ski Association 
of Japan, and to examine the correlation between 
psychosocial factors and the participants’ activities. 
2.  Methods
A self-administered questionnaire survey was 
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conducted from December 2014 to March 2015 using 
the method indicated in (Table 1). Specifically, only the 
Akita Prefecture Masters Ski Tournament participants 
were surveyed via mail. The remaining participants 
were directly contacted at the tournament venue with the 
survey with permission from the tournament officials. The 
target group of the survey was 717 people, and data were 
collected from 453 of them. From the target group, 418 
valid responses were obtained (a valid response rate of 
58.3%).
The items of investigation are listed below.
1) Socio-economic attributes: These included age, 
gender, family, academic background, employment, 
health expenditures or not, medical prevention expense 
payment or not.
Each attribute was assigned two values: Age was 
grouped by median value, family was grouped by the 
number of people in the household (single-person; 2 or 
more), and academic background was grouped by the 
highest level of education completed (middle or high 
school; university or higher).
2) Status of activities: These included skiing history, 
ski competition history, age of participation in the Masters 
Ski Tournament, number of times of participation in the 
Masters Ski Tournament, number of days per year spent 
skiing, off-season training, amount of money spent related 
to skiing, experience participating in national conventions 
or not, injuries or not, and future aspiration related to the 
Masters Ski Tournament or not.
The participants’ skiing history, ski competition history, 
age of participation in the Masters Ski Tournament, 
number of times of participation in the Masters Ski 
Tournament, number of days per year spent skiing, off-
season training, and amount of money spent related to 
skiing were classified into two groups by median value.
3) Physical health: Restrictions on daily life activities
The physical health indicator that was used was an 
item that was also included in the Ministry of Health, 
Labour and Welfare’s Comprehensive Survey of Living 
Conditions. The data analyzed comprised the responses 
to the question “Is there some type of current health 
problem that influences your everyday life?” (henceforth, 
“restrictions on daily life activities”). Participants who 
reported that they had such restrictions were grouped into 
the poor physical health group, while those who stated that 
they did not have such restrictions were grouped into the 
good physical health group. Moreover, the respondents 
who said that they had restrictions were asked to choose 
the specific activity that was affected.
4) Mental health: K6 (psychological distress scale)
The “K6 (Japanese version)” that was created by 
Kessler et. al.4 and translated into Japanese by Furukawa 
et. al.2 was used to assess the participants’ mental health. 
The K6 is widely used to screen for depression and mental 
disorders. It comprises six items, and each item has five 
possible answers ranging from “never” to “always.” 
These items were used as mental health indicators. The 
score range was from 0–24, and a cutoff score of 5 was 
adopted for mood and anxiety disorders. Thus, people 
with scores of less than 5 were classified as mentally 
healthy, while people with scores of 5 or greater were 
classified as mentally unhealthy. 
5) Sense of coherence (SOC) 
Sense of coherence (SOC) was measured using the 
Japanese version of the SOC scale’s short form that was 
created by Antonovsky10 and translated into Japanese by 
Yamasaki13. This is a scale that measures SOC, which is 
one of the indicators of the ability to cope with stress. 
It comprises 13 items, and each item has seven possible 
answers. The scoring range is from 13–91, and higher 
scores indicate a stronger ability to cope with stress.
The analysis was conducted according to the following 
procedure:
To clarify the characteristics of their mental and 
physical health, the Masters Ski Tournament participants 
were compared with the respondents who took the 
Survey period Survey places Survey subjects N Collected 
2014/12～2015/1 Mailing method Akita Pref. 95 52
2015/1/17～18 Convention site South Kanto Games 331 210
2015/1/24 Convention site Shiga Pref. 38 30
2015/2/14 Convention site Niigata Pref. 153 86
2015/3/7 Convention site Aichi Pref. 100 75
total 717 453
Table1. Survey subjects, survey period and survey places
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2010 Comprehensive Survey of Living Conditions.11 
To examine the correlations between SOC, status of 
activities, psychosocial factors, and mental and physical 
health, the K6 and “restrictions on daily life activities” 
were set as the dependent variables. All the other variables 
were then set as independent variables, and a univariate 
logistic regression analysis was conducted. Then, a 
multivariate logistic regression analysis was conducted 
on the variables where P < 0.2. The significance level was 
less than 5%. 
3.  Results
1)   Masters Ski Tournament Participants’ Physical 
(“restrictions on daily life activities”) and Mental 
Health (K6) Characteristics
The absence or presence of “restrictions on daily life 
activities” was used as an indicator of physical health. 
There were 64 Masters Ski Tournament participants 
(15.4%) who were grouped into the poor physical 
health group. When this result was compared with the 
results of the 2010 Comprehensive Survey of Living 
Conditions (henceforth, the Comprehensive Survey) for 
each age range (Figure 1), almost identical trends were 
observed in the percentage of people with restrictions 
on daily activities as age increased. However, there was 
a significantly higher trend observed for the Masters 
Ski Tournament participants in the 55–59 age range. As 
Figure 2 shows, exercise (sports) influenced the daily 
lives of 3.5% of the Comprehensive Survey respondents 
but 9.8% of the Masters Ski Tournament participants. 
The percentage was nearly three times greater for the 
Masters Ski Tournament participants compared with the 
Comprehensive Survey respondents. Other items were in 
the 2%–4% range, and the numbers were identical across 
the two surveys.
The K6 scores were used to classify the Masters Ski 
Tournament participants into two groups. (Table 2) shows 
the numbers and percentages of people in the mentally 
healthy group and mentally unhealthy group. These results 
show that the Masters Ski participants had a significantly 
higher rate of good mental health; 74.2% (310) of them 
were in the mentally healthy group compared with 55.9% 
of the Comprehensive Survey participants. Those in the 
mentally unhealthy group accounted for approximately 
1/4 of the total (25.8%; 108 participants). (Figure 3) 
shows the results by age range. Excluding the people in 
their 30s, there were more people with favorable mental 
health in the Masters Ski Tournament compared with the 
Comprehensive Survey.
2)   Factors Correlated with Physical Health and 
Status of the Participants’ Activities in the 
Masters Ski Tournament
The relationships between the attributes, status of 
activities, and SOC of the Masters Ski Tournament 
participants in the poor physical health group were 
analyzed using a univariate logistic regression analysis 
(Table 3). The analysis indicated that the factors related 
to the poor physical health group were the following: 
“health expenditures” (odds ratio 1.84) and a low “ability 
to cope with stress (SOC)” (odds ratio of 1.97). However, 
there were no factors for which a relationship was found 
with the variables associated with the status of Masters 
Ski activities.
The items where a significant difference was observed 
in the aforementioned univariate analysis were “health 
expenditures” and “ability to cope with stress (SOC).” 
“Ski history” (P < 0.2) was added to these items. Then, 
a multiple logistic regression analysis was conducted by 
considering these three items as the independent variables 
and good or poor physical health as the dependent 
variables. The results showed that physical health was 
significantly correlated with health care expenditures and 
Figure 1.   The proportion of activity restriction of daily life of 
the Masters Ski participants
Figure 2. Influence on the daily life
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Mental health 
K6 
score 
Masters ski participants 
Comprehensive 
Survey*1 
Ratio 
test 
(%) N (%)
Good 5< 74.2 310 55.9 *** 
Poor 5>= 25.8 108 21.7
Unidentified 17.4
Surveyed age 32～88 age 40 and over
*1： 2010Comprehensive Survey of Living Conditions
（Ministry of Health, Labour and Welfare）Author aggregate 
***：  The Masters Ski participants has a significantly higher rate of good 
mental health.（p<0.001） 
Table 2. The mental health (K6) of the Masters Ski participant (%)
SOC. Therefore, it was apparent that the factors related 
to the poor physical health group were having health 
expenditures and having a low SOC.
3)   Factors Related to the Masters Ski Tournament 
Participants’ Mental Health and Status of the 
Activities
The relationships between mental health, attributes, 
status of activities, and SOC were analyzed in the same 
manner as with physical health (Table 4). This analysis 
indicates that the factors correlated with mental health 
were as follows: a low “age” (odds ratio 1.68), having 
“employment” (odds ratio 1.66), having “medical 
prevention expense payments” (odds ratio 1.66), and a 
low “ability to cope with stress (SOC)” (odds ratio 4.58). 
Similar to physical health, there were no factors for which 
a relationship was found with the variables associated 
with the status of Masters Ski activities.
The items where a significant difference was observed 
in the aforementioned univariate analysis were “age,” 
“employment,” “medical prevention expense payments,” 
and “ability to cope with stress (SOC).” Then, “health 
expenditures” and “number of days per year spent skiing” 
(both with P < 0.2) were added to these items. Next, a 
multiple logistic regression analysis was conducted by 
considering these items as the independent variables 
and mental health as the dependent variable. The results 
showed that “age,” “health care expenditures,” and 
“SOC,” were significantly correlated. In other words, the 
factors found to be associated with mental health were 
having a “low age”, “health care expenditures, “ and a 
“low SOC.”
4.  Discussion
No difference was observed between the physical health 
of the Masters Ski Tournament participants and that of 
the 2010 Comprehensive Survey respondents.12 More 
than 70% of the Masters Ski Tournament participants did 
some type of sport or training more than once a week, 
and they were active people who skied an average of 34 
days or more during ski season. It is surprising that these 
people had health problems that affected their daily lives. 
The reason for this is related to the specific content of the 
effect. “Restrictions on daily life activities” is a subjective 
question. Therefore, it can be predicted that the Masters 
Ski Tournament participants’ perceptions of things having 
a physical influence on their daily lives could primarily 
refer to obstacles to their physical training or skiing 
“exercises or sports.” This may have led to the higher 
percentage of Masters Ski Tournament participants who 
answered that they had “restrictions in daily life activities”. 
Accordingly, about 10% of the Masters Ski Tournament 
participants reported having physical health issues that 
were bad enough to impact “exercise or sports”; however, 
only a small number (2%–3%) of these participants had 
issues in their “daily lives.” Thus, it is believed that they 
Figure 3.   Percentage of age-specific mental health good group 
of Masters ski participants
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were in favorable physical health. 
There were significantly more people in good mental 
health among the Masters Ski Tournament participants as 
compared with the Comprehensive Survey respondents. 
There has been sufficient accumulation of evidence 
that shows regular exercise and physical activities are 
connected to maintaining and improving mental health. 
It is also believed that practicing skiing or other physical 
activities and engaging in regular exercise and training 
(like that done by the Masters Ski Tournament participants) 
are factors that improve mental health. Moreover, the 
research results of the interview survey given to the 
Masters Ski Tournament participants6 showed that their 
motivations for participating in the Tournament were as 
follows: having an activity to work very hard on, having 
friends and working with them, and being supported by 
other people. Finding life to be very worthwhile and 
interacting with friends while practicing for the Masters 
Ski Tournament are believed to be potential factors in the 
maintenance of mental health. 
While the physical and mental health of the Masters 
Ski Tournament participants was good, there were still 
15.4% in poor physical health and 25.8% in poor mental 
health. Therefore, it is essential to investigate what factors 
are correlated with these people’s physical and mental 
health. The factors that correlated with physical health 
were “having health care expenditures” and having a 
“low SOC”; the factors that correlated with mental health 
were a “low age,” “having health care expenditures,” and 
having a “low SOC.” Thus, the factors that correlated 
with both physical and mental health were “having health 
care expenditures” and having a “low SOC.” With regards 
to the reason for “having health care expenditures,” there 
were many cases where people in poor physical or mental 
Univariate Multivariate
REF． Odds Ratio 95%CI p Odds Ratio 95%CI p 
Attributes 
Gender female male 0.69 0.31 1.53 0.463
Age  low high 1.38 0.81 2.35 0.277
Employment yes no 1.02 0.58 1.79 1.000
Academic background high low 0.89 0.51 1.54 0.672
Family no yes 1.16 0.57 2.37 0.707
Health care expenditures no yes 1.84 1.04 3.25 0.039 * 2.11 1.14 3.89 0.017 *
Medical prevention expense payment no yes 0.94 0.55 1.60 0.892
Status of activities 
Skiing history short long 1.59 0.92 2.75 0.100 1.57 0.88 2.78 0.124
Ski competition history short long 0.76 0.43 1.34 0.387
Age of participation in the MST* low high 1.41 0.82 2.43 0.221
Number of times of participation in 
the MST* 
few many 1.34 0.78 2.31 0.326
Number of days per year spent skiing, few many 0.80 0.45 1.41 0.478
Time until the ski area close far 0.89 0.51 1.54 0.675
Off-season training make do not 0.94 0.54 1.62 0.889
Amount of money spent related to 
skiing 
less more 1.11 0.57 2.14 0.870
Experience participating in national 
conventions 
yes no 0.74 0.41 1.34 0.387
Injuries  yes no 0.94 0.51 1.75 0.874
Future aspiration related to the MST* yes no 1.04 0.57 1.88 1.000
Other 
SOC high low 1.97 1.12 3.47 0.018 * 2.20 1.23 3.94 0.01 **
*MST：Masters Ski Tournament
Table 3. Relevant factors of 'activities of daily living restrictions in the Masters Ski participants
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health went to medical institutions to receive medical 
examinations. It has been surmised that this is the reason 
medical expenses grew. Moreover, having a low SOC was 
a related factor that caused the deterioration of mental 
and physical health. Accordingly, one method that could 
further improve Masters Ski Tournament participants’ 
mental and physical health is providing support that 
increases a person’s SOC. Therefore, the factors related 
to the Masters Ski Tournament participants’ SOC were 
examined through a univariate logistic regression 
analysis (Table 5). A relationship was found between 
having a high “age,” not being “employed,” not “living 
alone,” “participating in the competition at a high age,” 
and having “dreams for the future.” These items were 
primarily associated with age, and it can be surmised that 
the people with high SOC scores were elderly people who 
had retired from their jobs and had future dreams or goals 
related to the Masters Ski Tournament.
In this study, there was no definite correlation between 
the participants’ physical and mental health and the 
status of their activities in the Masters Ski Tournament. 
Accordingly, it was confirmed that the participants’ health 
levels were not affected by the quality or quantity of their 
activities.
5.  Conclusion
This study aimed to clarify the status of the physical 
and mental health of the participants in the Masters 
Ski Tournament and examine the correlation between 
psychosocial factors the participants’ activities. The 
Univariate Multivariate
REF． Odds Ratio 95%CI p Odds Ratio 95%CI p 
Attributes 
Gender female male 1.04 0.58 1.88 0.881
Age  high low 1.68 1.07 2.62 0.025 * 2.03 1.00 4.09 0.049 * 
Employment no yes 1.66 1.02 2.71 0.045 * 1.38 0.65 2.93 0.404
Academic background high low 0.97 0.61 1.53 0.907
Family no yes 1.32 0.74 2.35 0.359
Health care expenditures no yes 1.48 0.94 2.33 0.091 2.22 1.19 4.14 0.012 * 
Medical prevention expense payment no yes 1.66 1.06 2.59 0.033 * 0.77 0.43 1.39 0.389
Status of activities 
Skiing history short long 0.81 0.52 1.25 0.371
Ski competition history short long 1.21 0.77 1.90 0.422
Age of participation in the MST* low high 0.98 0.63 1.52 1.000
Number of times of participation in 
the MST* 
few many 0.82 0.52 1.29 0.425
Number of days per year spent 
skiing, 
few many 0.70 0.44 1.13 0.160 0.69 0.37 1.31 0.255
Time until the ski area close far 1.17 0.75 1.85 0.567
Off-season training make do not 0.93 0.59 1.45 0.818
Amount of money spent related to 
skiing 
less more 0.95 0.56 1.61 0.892
Experience participating in national 
conventions 
yes no 0.91 0.57 1.44 0.724
Injuries  no yes 0.99 0.59 1.65 1.000
Future aspiration related to the 
MST* 
yes no 1.22 0.74 2.00 0.460
Other 
SOC high low 4.58 2.78 7.54 0.000 *** 2.26 1.25 4.07 0.007 **
*MST：Masters Ski Tournament
Table 4. Relevant factors of mental health failure group (K6 ≧ 5) in the Masters Ski participants
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health went to medical institutions to receive medical 
examinations. It has been surmised that this is the reason 
medical expenses grew. Moreover, having a low SOC was 
a related factor that caused the deterioration of mental 
and physical health. Accordingly, one method that could 
further improve Masters Ski Tournament participants’ 
mental and physical health is providing support that 
increases a person’s SOC. Therefore, the factors related 
to the Masters Ski Tournament participants’ SOC were 
examined through a univariate logistic regression 
analysis (Table 5). A relationship was found between 
having a high “age,” not being “employed,” not “living 
alone,” “participating in the competition at a high age,” 
and having “dreams for the future.” These items were 
primarily associated with age, and it can be surmised that 
the people with high SOC scores were elderly people who 
had retired from their jobs and had future dreams or goals 
related to the Masters Ski Tournament.
In this study, there was no definite correlation between 
the participants’ physical and mental health and the 
status of their activities in the Masters Ski Tournament. 
Accordingly, it was confirmed that the participants’ health 
levels were not affected by the quality or quantity of their 
activities.
5.  Conclusion
This study aimed to clarify the status of the physical 
and mental health of the participants in the Masters 
Ski Tournament and examine the correlation between 
psychosocial factors the participants’ activities. The 
Univariate Multivariate
REF． Odds Ratio 95%CI p Odds Ratio 95%CI p 
Attributes 
Gender female male 1.04 0.58 1.88 0.881
Age  high low 1.68 1.07 2.62 0.025 * 2.03 1.00 4.09 0.049 * 
Employment no yes 1.66 1.02 2.71 0.045 * 1.38 0.65 2.93 0.404
Academic background high low 0.97 0.61 1.53 0.907
Family no yes 1.32 0.74 2.35 0.359
Health care expenditures no yes 1.48 0.94 2.33 0.091 2.22 1.19 4.14 0.012 * 
Medical prevention expense payment no yes 1.66 1.06 2.59 0.033 * 0.77 0.43 1.39 0.389
Status of activities 
Skiing history short long 0.81 0.52 1.25 0.371
Ski competition history short long 1.21 0.77 1.90 0.422
Age of participation in the MST* low high 0.98 0.63 1.52 1.000
Number of times of participation in 
the MST* 
few many 0.82 0.52 1.29 0.425
Number of days per year spent 
skiing, 
few many 0.70 0.44 1.13 0.160 0.69 0.37 1.31 0.255
Time until the ski area close far 1.17 0.75 1.85 0.567
Off-season training make do not 0.93 0.59 1.45 0.818
Amount of money spent related to 
skiing 
less more 0.95 0.56 1.61 0.892
Experience participating in national 
conventions 
yes no 0.91 0.57 1.44 0.724
Injuries  no yes 0.99 0.59 1.65 1.000
Future aspiration related to the 
MST* 
yes no 1.22 0.74 2.00 0.460
Other 
SOC high low 4.58 2.78 7.54 0.000 *** 2.26 1.25 4.07 0.007 **
*MST：Masters Ski Tournament
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results were as follows:
1)   The overall physical health of the Masters Ski 
Tournament participants was favorable, and only 
2%–4% of the participants faced difficulties while 
doing activities in their everyday lives. 
2)   There were more people with favorable mental 
health among the participants of the Masters Ski 
Tournament compared with the respondents of the 
2010 Comprehensive Survey of Living Conditions.
3)   Support to improve one’s SOC was effective for the 
participants of the Masters Ski Tournament with 
poor mental and physical health.
4)   The characteristics of people with high SOC scores 
were that they were elderly people who had retired 
from their jobs and had future dreams or goals 
related to the Master’s Ski Tournament.
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